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ABSTRACT
As our ability to undertake more powerful Searches for Extraterrestrial Intelligence (SETI) grows, so
does interest in the more controversial endeavour of Messaging Extraterrestrial Intelligence (METI).
METI proponents point to the SETI Paradox – if all civilisations refrain from METI then SETI is
futile. I introduce the principle of mutual detectability as a natural, game-theoretic selection strategy
aimed at increasing the success potential of targeted SETI. The principle of mutual detectability is
embodied by four laws: mutuality, symmetry, opportunity and superiority. These laws establish how
SETI participants can engage each other using game theory principles applied to mutual evidence of
mutual existence. The law of superiority establishes an “onus to transmit” on the party whom both
SETI participants can judge to have better quality evidence, or common denominator information
(CDI), thus avoiding the SETI Paradox. Recently, the Breakthrough Listen project has initiated the
first SETI survey of the Earth Transit Zone. I argue that transiting exoplanets within the Earth Transit
Zone form a target subset that satisfies mutual detectability requirements. Taking this specific subset, I
identify the intrinsic time-integrated transit signal strength, which for Earth is 103 L ppm hours yr−1,
as suitable CDI. I show that civilisations on habitable-zone planets of radius Rp/R⊕ . (L∗/L)−1/7
would be expected to have superior CDI on us, so would have game-theory incentive (onus) to transmit.
Whilst this implies that the onus to transmit falls on us for habitable planets around L∗ > L stars,
considerations of relative stellar frequency, main-sequence lifetime and planet occurrence rates mean
that such systems are likely to be in a small minority. I argue that surveys of the Earth Transit Zone for
Earth-analogue transits around sub-solar luminosity hosts, followed up by targeted SETI monitoring
of them, represents an efficient strategy compliant with the principle of mutual detectability. A choice
to remain silent, by not engaging in METI towards such systems, does not in this case fuel concerns
of a SETI Paradox.
1. INTRODUCTION
A new impetus in the search for extraterrestrial intelligence (SETI) has been provided by increases in detector
sensitivity, advances in data science and philanthropic financial backing. These, together with advances in exoplanetary
detection and characterisation, bring greater hope that we can answer the question of how common intelligent life may
be in our Galaxy (Wright 2017). Recent results from the Breakthrough Listen project, and other SETI surveys,
are placing much stronger limits on extraterrestrial radio transmissions and other forms of technosignature than was
possible only a short time ago (e.g. Siemion et al. 2013; Pinchuk et al. 2019; Sheikh et al. 2020; Price et al. 2020;
Wlodarczyk-Sroka et al. 2020)
SETI research has traditionally been regarded as outside of mainstream science activity, as an extreme example of
a “high risk – high gain” endeavour where the probability of “failure” is seen as almost inevitable. This view is now
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changing, partly because of the vast increase in capability of current surveys, but also because of an appreciation of
the value of such surveys to time-domain astrophysics. SETI surveys can provide the ability to systematically cover
regions of the time-domain discovery space that are not easily accessible to other surveys (c.f. Lacki et al. 2020).
Rather than “failure” being almost inevitable, SETI surveys have a very high likelihood of success if we choose to use
the term “success” as it is normally used in observational astrophysics, to refer to the discovery of new phenomena or
to expand our understanding of existing phenomena through new ways of observing.
Current survey strategies include both wide-area SETI surveys and also targeted-SETI surveys that are focused on
specific areas of sky, or even specific stellar systems. As the potential search parameter space is huge these different
strategies have complementary strengths. What targeted-SETI programs lack in areal coverage can be made up for
by sampling a greater range of frequencies. Alternatively, one can undertake more sophisticated signal processing
searches that may not be feasible on the much larger data volumes generated by wide-area surveys covering the same
frequencies.
The potential for exoplanets located within the Earth’s Transit Zone (ETZ) for targeted SETI surveys has long
been recognised (Filippova et al. 1991; Shostak 2004; Heller & Pudritz 2016; Dogaru 2019). Civilizations on planets
within the ETZ are able to observe the Earth in transit against the Sun and therefore discover that Earth is a rocky
planet located within the Sun’s habitable zone (HZ). With observing capabilities a little ahead of our own they may
detect that Earth’s atmosphere exhibits biosignatures, or even technosignatures in the form of industrial atmospheric
pollutants (Lin et al. 2014). Any of these types of evidence might well motivate them to listen out for communication
signals from us or even to direct signals at us.
As SETI survey activities expand, so does interest in the more controversial topic of messaging extraterrestrial
intelligence (METI). Arguments have been put forward for and against the idea of deliberately sending communication
signals out into the cosmos in the hope of them being intercepted (for examples of two recent discussions on either
side of the debate see Gertz 2016; Cortellesi 2020). One of the principal arguments for engaging in METI has been
dubbed the SETI Paradox (Zaitsev 2006). The SETI Paradox contends that if all SETI-capable civilisations decide
that METI is unwise then no transmissions will be made, leading to the inevitable failure of SETI. The idea that SETI
cannot succeed without METI places an onus on all civilizations wishing to engage in SETI to also engage in METI.
In this paper I examine the how game theory may be used both to enhance the success potential for targeted SETI
and also to consider the question of whether the incentive for METI is shared equally, regardless of questions concerning
potential dangers. The implicit role of game theory in SETI has recently been made explicit by Wright (2017, 2020).
He points out that SETI is a good example of a class of games that are coordination games between two cooperative
but non-communicating participants. In such games considerations of incentives, constraints and predicted behaviour
motivate the adoption of favoured choices by the participants, referred to as Schelling points. Schelling points can
therefore provide a higher than random chance of a successful outcome.
This paper is structured as follows. In Section 2 I propose mutual detectability as a principle by which SETI-capable
civilisations may engage in targeted SETI in order to enhance the chance of successful communication. The principle
comprises four laws, the last of which enables a decision on who has the greater game-theory incentive to engage in
METI. The principle of mutual detectability highlights that, since game-theory incentive may not be equally shared,
the prospect of the “Great Silence” raised by the SETI Paradox represents an unstable solution and should be unlikely
to occur if SETI-capable civilizations are common. Section 3 considers the specific example of targeted SETI towards
transiting HZ planets located in the ETZ to illustrate how the principle can be applied. I show that, in this example
at least, we do not have a game-theory incentive to engage in METI. The paper is summarised in Section 4.
2. MUTUAL DETECTABILITY
Mutual detectability is a game-theoretic approach aimed at enhancing the chance of communication between two
SETI-capable civilisations. I shall assume in this discussion that life with the potential for communication is sufficiently
common that detection strategies are amenable to probabilistic consideration. If it isn’t then SETI itself is probably
futile.
The basic idea underpinning mutual detectability is that the more SETI-capable civilisations know about each other’s
environment, the more likely they are to attempt communication. Mutual detectability considers the situation where
both parties are able to recognize that both of them can access affirmative information on the potential habitability
of the other’s environment. This situation provides a Schelling point for targeted SETI and motivates the first and
second laws of mutual detectability:
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• 1. Mutuality – The potential for verifiable communication between two SETI-capable civilizations is improved
wherever mutual evidence points to their mutual existence.
• 2. Symmetry – The presence of symmetrical evidence, where the same type of information is mutually available,
enables both parties to evaluate the relative strength of the other’s evidence.
There are two desirable objectives when considering mutual detectability. One is to have access to information about
a target location that can affirm its potential for life, since this provides greater incentive to engage in SETI towards
it. The second is that the available information should be as accessible as possible in order to encourage interest
from civilizations with a broad spectrum of technological capability. There may be a degree of tension between these
objectives in a case where one party is significantly more advanced than another. The more advanced civilization may
be able to access a wide array of information about the other civilization that encourages the advanced civilization
to attempt contact. However, the less advanced civilization may not appreciate the weight of evidence of their own
existence to the other civilisation, and therefore not may not engage. Other targets may appear more compelling
to them based on their more limited technical knowledge. In this case, whilst the detailed evidence gathered by the
advanced civilization may be compelling, their efforts to communicate are wasted.
In order to maximise the chance of success the more advanced civilization must play by a set of rules that are com-
prehensible to the less advanced civilization. If the goal is to communicate with any kind of SETI-capable civilization,
rather than one that is technologically similar, SETI civilizations should select targets on the basis that the targets
could be aware of basic outward evidence of their own existence. This leads to the third law of mutual detectability:
• 3. Opportunity – The subset of symmetrical evidence used to select a target that is based on intrinsic signal
properties forms the common denominator information (CDI). Key to incentivizing both parties is the use of
evidence that both can recognize. Communication chances are therefore enhanced when parties choose similar
or matching types of CDI.
An optimal strategy is one where substantial information on habitability may be gleaned by both parties from
conceptually simple data. I argue that one good example of this is the observation of transiting HZ exoplanets located
within the ETZ. The transit method is conceptually very simple yet opens up the possibility of determining whether the
location, internal composition and atmosphere of a planet is conducive to habitation. Indeed transit observations may
even show evidence of biological or technological signatures. The ETZ is currently being surveyed by the Breakthrough
Listen project (Sheikh et al. 2020) and I return to this specific situation in more detail in Section 3.
There is of course no way to ensure that both civilizations choose the same or similar form of CDI. For our own
situation on Earth, information may be available beyond our knowledge that might indicate our existence to another
civilization. Unless their planet has simpler information that is accessible to us and indicates their existence, we would
be less motivated to target them, reducing the chances of communication. The Law of Opportunity argues that the
odds are improved when both civilizations are employing comparable CDI which, if kept simple, casts the SETI “net”
as wide as possible. There is a game-theory advantage even for advanced civilizations to base their targeting strategy
on the most basic evidence, if their goal is to detect any SETI-capable civilization. The use of simple evidence increases
the likelihood for the mutual recognition of mutual evidence, which is key to incentivizing both parties.
The remaining obstacle to establishing communication is the question of which party should transmit and which
should observe. Of course, the optimal solution is that both parties should do both. However, from our own experience,
it is easy to believe that both parties may pursue the “cautious” approach of observing, relying on the other to transmit.
The SETI Paradox (Zaitsev 2006) highlights the failure of this approach as a universal strategy. Under the principle
of mutual detectability both parties can assess which of them has the upper hand in terms of having access to better
quality CDI. This motivates the fourth and final law of mutual detectability:
• 4. Superiority – The onus to transmit falls on the party with superior CDI about the other party.
Adherence to the principle of mutual detectability breaks the SETI Paradox due to the unequal incentive among
the two parties. The party with access to better CDI will have the greater incentive to initiate contact, assuming an
initially equal desire to succeed. Of course, they may still refrain out of a fear of the unknown consequences of success.
But the fact the incentive is not shared equally means that, other factors being equal (an implicit premise of the SETI
Paradox), they are more likely to overcome their reticence. The fourth law therefore places the “onus to transmit”
upon them.
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It is important to stress the very limited and specific meaning of “superiority” here. It is based only upon the quality
of CDI. It therefore does not include other information that the more advanced of the two civilisations may also have
access to. It should also depend only on the strength of the intrinsic information signal and not on the balance of
different detector technologies that may be available to either party. To see how these principles can shape a specific
strategy we now consider the case of transiting systems.
3. APPLICATION TO TRANSITING PLANETS IN THE EARTH’S TRANSIT ZONE
By way of example of how to apply the principle of mutual detectability in Section 2 we consider here the question
of whether or not we should engage in METI with transiting HZ planets that are located within the ETZ (c.f. Heller
& Pudritz 2016). This provides us and any potential observer on the target planet with the ability to obtain mutual
evidence of our mutual existence, in accordance with the Law of Mutuality. It also provides both parties with symmetric
information, in accordance with the Law of Symmetry.
The available information content of transits is governed by the time-integrated number of host photons blocked by
the planet, which I refer to as the transit signal strength. For a planet of radius Rp with period P the observed signal
strength integrated for a fixed time interval covering multiple transits scales as
S ∝ F∗(Rp/R∗)2(t14/P ), F∗ ∝ L∗/D2, (1)
where F∗, L∗ and R∗ are the host star flux, luminosity and radius, t14 is the transit duration and D is the distance
from the observer.
A civilization on a transiting planet located within the ETZ can similarly use Eq. (1) to determine the signal strength
of Earth’s transit. Noting that D is common we can express the relative intrinsic signal strength as:
S
S⊕
=
L∗
L
(
R∗
R
)−2(
Rp
R⊕
)2(
P
yr
)−1
t14
t⊕
, (2)
where t⊕ = 12.9 hours is the Earth’s transit duration as viewed by a distant observer located on the Ecliptic plane.
Using the standard convention of expressing the host light blocked by the transiting planet in units of parts-per-
million (ppm), the denominator of Eq. (2) equates to an intrinsic time-integrated transit signal strength for Earth of
S⊕ = 103 L ppm hours yr−1.
Eq 2 provides a fundamental measure of the intrinsic strength of a transit signal compared to S⊕. This quantity
satisfies the definition of CDI stated in the Law of Opportunity in Section 2 in that it is independent of the observer’s
technology and encodes information on the habitability of a planet using basic data that should be understood by any
civilisation able to conduct transit surveys. As mentioned in Section 2, there is no guarantee that another civilization
would choose CDI along the lines of Eq (2); there are many other possible measures of habitability. Instead of using
the light blocked by the planet they may consider instead the potential light blocked by the presence of an atmosphere
surrounding a planet, which would scale as Rp rather than R
2
p (e.g. Morgan et al. 2019). This would constitute similar
CDI so would likely not compromise the chances of communication. But, they may instead employ a different measure
based on the chemistry of a planet’s atmosphere, or something else entirely. The Law of Opportunity states that to
incentivize both parties the form of CDI should be mutually recognizable. The simpler the evidence the greater the
chance of its recognition by the other party. In the case of transiting planets Eq (2) is about as simple as it gets
and therefore SETI-capable civilizations wishing to cast their search net as wide as possible would, no matter how
advanced their own capabilities, be motivated to adopt CDI of a form that is not too dissimilar.
On the basis of Eq (2), transiting systems viewed from Earth with intrinsic transit strengths S < S⊕ =
103 L ppm hours yr−1 provide less information for us than we provide for them. The Law of Superiority then
implies that they have the onus to transmit. This is a decision that both they and we can evaluate and agree upon.
In the event that both parties use very different forms of CDI it may be that there is, by chance, still agreement as to
who has the onus to transmit. But there may be disagreement, resulting in both or neither party transmitting. The
use of comparable CDI therefore reduces the chance that no transmission occurs.
To illustrate the consequences of using Eq.(2) as CDI, I consider main sequence stars that are assumed to obey
scaling relations between luminosity, mass and radius of the form
L∗
L
= a
(
M∗
M
)α
,
R∗
R
= b
(
M∗
M
)β
, (3)
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Table 1. Relations of stellar mass M∗, radius R∗ , luminosity L∗ and main-sequence lifetime τ∗ used in
Section 3 for stars of A0, G2 and M0 type, based on the piece-wise fits presented by Eker et al. (2018). The
coefficents a, b, c, d and power-law indices α, β, γ, δ can be used in Eq (3) and (4) to extropolate to neighbouring
spectral types.
Type M∗/M L∗/L R∗/R τ∗/Gyr a α b β c γ d δ
A0 2.1 25 2.2 0.084 1.023 4.329 1.410 0.609 0.995 0.231 1.406 0.141
G2 1.0 1.0 1.0 10 0.984 5.743 1.000 1.355 1.003 0.174 1.004 0.236
M0 0.6 0.08 0.6 76 0.791 4.572 1.000 1.005 1.053 0.219 1.053 0.220
where a, α, b and β may take different values for different ranges of host mass M∗. These relations imply
M∗
M
= c
(
L∗
L
)γ
,
R∗
R
= d
(
L∗
L
)δ
, (4)
where c = a−1/α, γ = 1/α, d = bα−β/α and δ = β/α. Specific values for these constants are given in Table 1 for A0,
G2 (Sun-like) and M0 stars, based on the piece-wise linear relations in Eker et al. (2018). The values in Table 1 allow
for reasonable extrapolation to other hosts of neighbouring class.
For planets in the HZ both P and t14 can be directly related to L∗. Assuming a Bond albedo not very different from
Solar System planets, the planet equilibrium temperature Teq can be expressed as
Teq
T⊕
'
(
L∗
L
)1/4 (ap
au
)−1/2
, (5)
where T⊕ = 255 K is the Earth equilibrium temperature and ap is the planet semi-major axis. From Kepler’s third
law we know that P 2 ∝ a3pM−1∗ , which combined with Eq (5) and the mass-luminosity relation in Eq (4) leads to
P
yr
≈ c
(
L∗
L
)γ+3/4
(6)
for planets that lie within the HZ (i.e. having Teq ' T⊕). Using Eq (5) with Teq = T⊕ and the relations of Eq (4) and
(6), the transit duration is characteristically
t14 ' PR∗
piap
≈ cd t⊕
(
L∗
L
)γ+δ+1/4
. (7)
Substituting Eqns (7) and (6) into Eq (2), together with the radius-luminosity relation in Eq (4), leads to
S
S⊕
≈ 1
d
(
L∗
L
)(1−2δ)/2(
Rp
R⊕
)2
. (8)
When S < S⊕ observers located on HZ planets within the ETZ have access to superior CDI on us than we do on them.
According to the Law of Superiority, this game-theory advantage means that they have the onus to transmit. Eq (8)
shows that this is the case when
Rp
R⊕
. d1/2
(
L∗
L
)(2δ−1)/4
≈
(
L∗
L
)−1/7
. (9)
The condition of Eq (9) shows that the value of Rp at which both parties have equal CDI depends entirely on the
stellar radius-luminosity relation in Eq (4). The range of d and δ in Table 1 is sufficiently small that the right-hand
expression in Eq (9) is valid across all hosts from M through to A-type stars. Table 1 also shows that R∗ has a shallow
dependence on L∗, leading to a remarkably shallow relation between Rp and L∗ in Eq (9). However, host luminosity
varies by a factor of 300 from M0 to A0 hosts, so there is still a factor two variation in Rp for hosts within this range.
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Figure 1. The relative intrinsic transit signal strength, as defined by Eq (2), for 74 exoplanets with Teq within 30% of that
of Earth (T⊕ = 255 K). Only one of these planets, K2-155 d (circled) lies within the ETZ. The dashed line is the threshold
of Eq (9) that determines the onus to transmit. Above this line we have better CDI and therefore more incentive (onus) to
transmit. Civilizations on planets below the line would have game-theory incentive to transmit to us. There are currently no
confirmed planets below the line with Teq within 30% of T⊕ and that lie within the ETZ. Data is obtained from the NASA
Exoplanet Archive.
At this point it is worth considering the host lifetime, which will determine the likelihood that a technological
civilisation could become established. Using the mass-luminosity relation in Eq (4), the stellar main-sequence lifetime
can be estimated as
τ∗ = 10 Gyr
(
M∗
M
)(
L∗
L
)−1
' 10 c Gyr
(
L∗
L
)γ−1
≈ 10 Gyr
(
L∗
L
)−4/5
. (10)
If we consider that ∼ 1 Gyr is perhaps the minimum time required for a SETI-capable civilization to appear then
Eq (10) indicates that we should not expect SETI civilisations for hosts with L∗ & 20 L, where the limit corresponds
to an A1 host. At this limit Eq (9) indicates that the onus to transmit falls on us for any HZ planet larger than
0.8 R⊕. For solar luminosity hosts the onus is clearly evenly split at Earth-sized planets, whilst for a civilization on
an HZ planet orbiting a M0 host (L∗ = 0.08 L) the onus to transmit falls on them when Rp . 1.5 R⊕.
Whilst we have game-theory incentive to transmit to super-solar luminosity F and A-type stars hosting transiting
Earth-analogues in the ETZ, such hosts are comparatively rare. Assuming a Kroupa form for the stellar initial mass
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function (Kroupa 2001), super-solar mass stars are around 10 times rarer than sub-solar mass stars above the hydrogen-
burning limit. Furthermore, exoplanet occurrence studies show that HZ Earth-analogues around M-type stars may
be significantly more common than around more luminous hosts. Bryson et al. (2020) find an occurrence rate of
0.015+0.011−0.007 planets per host for planets around GK-type stars with orbital period and radius within 20% of Earth’s.
Using a different selection pipeline, Dressing & Charbonneau (2015) find an occurrence rate of 0.16+0.17−0.07 for HZ planets
of radius 1–1.5 R⊕ around M-type stars. Whilst significant arguments have been put forward against sustainable life
being hosted around M dwarf stars, recent research indicates that it may be possible for planets within the HZ of
M-dwarfs stars to host long-lived oceans of water (Moore & Cowan 2020). Some aspects of M-dwarf environments
may even be advantageous for supporting life (Shields et al. 2016).
Taking current evidence of the planet occurrence rate in combination with the stellar mass function, it appears
that HZ Earth-like planets are far more likely to be found around sub-solar hosts. Any SETI-capable life on such
systems have more game-theoretic motivation to engage in METI with us than vice-versa, making the SETI-Paradox
an unstable equilibrium solution from a game-theory perspective, even if we choose to remain silent.
Figure 1 shows S/S⊕ for 74 confirmed exoplanets that have Teq within 30% of T⊕ = 255 K. Only one of these
systems, K2-155 d (Hirano et al. 2018; Dı´ez Alonso et al. 2018), is located within the ETZ. K2-155 d is a super-Earth
located around a bright M-dwarf host that lies just 0.◦16 south of the Ecliptic plane. Using the measured stellar
and planet parameters from Tables 1 and 2 of Dı´ez Alonso et al. (2018), the relative signal strength for K2-155 d is
S/S⊕ = 3.3, which means that we have better CDI about it than a civilization on K2-155 d would have about Earth.
In this case the game-theory onus falls on us to transmit to K2-155 d. However, the absence of HZ planets with S < S⊕
within the ETZ is mostly due to the fact that this region has not yet been thoroughly surveyed for transiting planets
around sub-solar luminosity hosts.
Heller & Pudritz (2016) used a Galactic model to calculate that we should expect up to around 105 potential K and
G-type hosts to be located within the ETZ, and even more than this if M-dwarf stars are also included. Using Eq (3)
and (5), for Earth-analogue planets (i.e. having Rp ' R⊕ and Teq ' T⊕), the probability that their orbit is orientated
to yield a transit signal from Earth is
PT(HZ) =
Rp +R∗
ap
' R∗
ap
=
R
au
(
R∗
R
)(ap
au
)−1
' 4.6× 10−3 d
(
L∗
L
)δ−1/2
. (11)
So, even with PT(HZ) = O(10−2), we can expect transiting HZ planets within the ETZ to number potentially into the
thousands. From a game-theory perspective, an ETZ transit survey should be considered a high priority for targeted
SETI searches.
4. DISCUSSION
I have presented the principle of mutual detectability as a basis for enhancing the chance of success for targeted SETI
surveys based on game theory motivation. Mutual detectability also highlights that primary evidence of habitability
is not expected to be of equal quality to all parties. Some will be more incentivized than others, knowing that they
have superior evidence, to send messages (engage in METI).
The mutual detectability principle is embodied by four laws of mutuality, symmetry, opportunity and superiority.
The first three laws highlight the enhanced probability of establishing contact when two SETI-capable parties become
aware of mutual evidence of their mutual existence. By careful selection of evidence they can quantify which of them
likely has access to better common evidence, so-called common denominator information (CDI). The game theory
incentive rests with the civilization that has superior CDI and the fourth law states that the onus is therefore on them
to transmit. The SETI Paradox, raising the spectre of all civilizations remaining collectively silent, seems an unlikely
outcome given the imbalance of game-theory incentive.
I have illustrated how transiting habitable-zone (HZ) planets located within the Earth Transit Zone (ETZ) form a
subset for targeted SETI programs that is consistent with mutual detectability. I show that SETI-capable civilizations
on Earth-like planets around sub-solar luminosity stars (planets that are known to be common) have a game theory
incentive to initiate contact, and therefore an “onus” to transmit. K2-155 d is identified as a confirmed transiting HZ
super-Earth that lies within the ETZ. However, game theory considerations suggest that the onus to transmit falls on
us for this particular system.
It is already recognised by the exoplanet community that HZ planets around low-luminosity hosts are common.
They are typically good targets for transiting exoplanet searches as the host stars are small and so HZ Earth-sized
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planets have relatively large transit depth and are on relatively short period orbits, with the TRAPPIST-1 system
being a nearby example (Gillon et al. 2017). Given the potential value of such systems to SETI searches I argue the
case for undertaking a deep transit search over the ETZ with a view to assembling a catalogue of HZ Earth-analogue
transits around sub-solar luminosity hosts. This sample would establish a catalogue of systems suitable for targeted
SETI monitoring. Any SETI-capable civilization on these systems would have game-theory incentive to transmit to
us. The direction of the line of nodes between the Ecliptic and Galactic planes is potentially a good starting point for
such a survey, due to the relatively high concentration of stars.
Mutual transits are the most obvious example of a sample that satisfies mutual detectability. But it will certainly not
be unique. For example, future direct imaging surveys of astrometrically-detected Earth-like planets would provide
substantial habitability information. The mutual detectability principal can be used to define CDI for how these
systems would likewise detect us directly, together with our astrometric signature. Whilst transit samples within the
ETZ are not strongly favoured for us to transmit to, it may be that other samples outside the ETZ that are selected
for mutually detectability may put a somewhat stronger onus on us to transmit.
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